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7flAl^ ^^}aV^1« 0 vai sH^^^l^l ^##*]£r, Wol 6 !^ *^-«M 

SM- i'M SHr^ *l7)j<2}. 71741^ o] 

£ 2 



26-3 



1020030001605 #^ <^*}: 2003/8/28 

^Kh^l^ sHHg^^r*!^ ^ {Developing device and 

method of electro-photographic image forming system} 

£ 3^ ^W^i^ ^wf°l°l^l- ^eftsri ^Al*> ZLEflH. 

100 110 M^-l-ai 

120 ^1-5-1 130 = 

140 ZL*}7) 190 ^^7] 

200 Vdr ig^wl-oHi 

Vsr ^■^■w>^l^^i Vs *Hr*l) a^^-^ 

Vth tMl^*r 
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<i 3 > a. o. ^^>a>^« 0 vai sHV^^Hi ®3± 

<14> <^tiV^ 0.5. ^a}^^ S^^^Itt, #^3H ^-Sl-c*) Q*}^ 

o]x2]x)6]] ^xg-si^ ^^^-^-(electrostatic latent imaged ^Sfrjl, <#7] ^ 

<is> £ l^r ^efl^l ^i^V^l^ sH^^^l* i^l^r 7fl i ^3 < ?l ^SL^l t]-. 
<ie> £ i^. ji^ f ^-^1(1), tfl*H-&|(2), ^7](3) ( «^-7l(4), *U)-t-&|(9) 

^ #SlM(ll)7> 51*1 ^icf. 
<i?> clj^lts1(2)^ #«(1)^ a^iLsL <U^& cfl^l 

^1^1^. ^71(3)^ ##*1K1H] sHH^l ttf-g-s]^ ^A>*Vcf. 2^, 

#^N1(1)^ S^ofl^ ^-O] ^A>^ *L«-4 ZL^X] ^ ^52f^ ^fl^HI 

^Sl^sHM ^^-71(4)^ ^^cH] £Mt ^#*>0^ 

<18> ^^-7) (4)^ #M(1)*}- <a^*V JL ^^-I-SKS)^, 
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<19> ^-t-&|(5HlTr £Mt ##*ll(lHl ^^^^.S. ^t}7) Jfl^ 

^#31(Vd)7> 917}^. ^^-»e1(5)^ #«(l)sq- avcfl^o.^. 
^, #^1(1)2]- ^^(5)7}- z^^zl 5Utt ^ ^(nipHH ^- -^-7l](l)(5) 

<20> -^1^(6)^ ^#f-&|(5)£}- ^^^cf. ^s.^ (6 )±=. 

(5)^ ^ u oH^S ^^^cf. ^, ^^-*eK6)sf ^^l-£i(5)^ ^I^HMM ^ 

< 2 i> #^1^(7)^ ^>t-e1(5)^ 7>^^1 

#fMl-^ti(7)^r ^#eK5)s] S>l^ofl cg^ig. = 

<22> sMsl-^-o. ^A|-i-ei(9)^ ^-^1(1)^ -f-s^Hr -8-^1 ^^>€4 

^1^14. #3M(ll)*r *U> ^) ##31(1)3 S.^} #^-5]^r £M« ^7^ 

£M7} ^1-&|(5H1 ^^-^i^KVd)^ ^#^7^1(Vs)7> <?l7>^cf. # 

#31(1)3. ^ofl ^^>1- S K5)<H1 ^^-*si(6)^ n>4Ml 

7151^1 $Hr4. ^^i, ^-*f ^^"#^(5)^ 5^°fl ^Mf-s}^ 
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<r Si^-. ^Mr], ^£M7> ^^-#^(5)5}. #fMl-M(7)^ A>oH- »J ^. 

uzf^A-l n>^ol #fl-^^-7l](7)ofl SM7> -8-^ ^ ^cf. 

^-»^(5)^- f^Ml^*)](7)£}-^ A>oll- o}^ ^s}^ ^#£)oj tfl^o) 

o) o^h. cgcrfofl^ £ ui7V ^-g-*l ^<5>HS °ldfl£ sHHl ^^-o] A^yl 

^M- -^£3 #^7> T^^Cf. 

7]^r ^ <&Sm 7fl4J€ ^7>A>^wj-Al $#%q#*\Si\ * *fl 

^ g *)-.§.] 

^^7l;» JLW^, >S-7l ^i^^^-71^, >y-7l ^>S-HH<H^(Vdr)i4 
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<26> jEtb, ^ofl ^7>VA>^1« 0 V^ sH^^^o} 

*fl^ ^7} 5L^o)^%)6\} ^*Rr ^^Hl ^ff-^ 4ff"4 ^€ 

«>c»H^(Vdr)^ ^^-ti>olcH^(Vsr)l- 44 oi7>*H 4#*H1 <g^€ 

<27> #71 ^#H>c,l^^(Vdr)2f #71 ^^-ti>olcH^(Vsr)^ ) ^^7> %-<£f>}lL 

<28> #7l €W 0 l<Hi(Vdr)£l ^cfl^ ^4iSM- 44 Vdrmax, Vdrmin, #7] 

^wl-oH^CVsr)^ ^cfl^t4 s^^M: 44 Vsrmax, Vsrmin, <#7] 
^(Vdr)Sf #71 ^w>ol<^i(Vsr)^lAi #7] tH^l^M ^ 

duty4 s:>^, 

<29> #7l ^ll^Tj]^ I Vdrmin-Vsrmin I xduty < I Vdrmax-Vsrmax I x(l-duty) 
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<30> #7l afl2*l7flfe- I Vdrmin-Vsrmin I xduty > I Vdrmax-Vsrmax I x(l-duty) 

<3i> #7} A]2^AA o]7>* n, «#«W<H^(Vdr)3 ^^-^^-^^(Vdr.ave)^ 

#71 ##*flS] M^fl(Vs)^ ^tfl^ ^7} #71 

##*llS £1-17} JMh£]7] ^tb tb^l^^^KVth)^ ^Jol ti^^cf. 

<32> ^-7l ^U^^lSl- ^I2^7fl^ #7l ^#W>oH^(Vdr)^ #7l ^W} 0 l°l^ 

(Vsr)Sl H7l ^/Hfe ^ElHll- ^#0.3.^ ^ oicf. 

<33> ol^> 51 ^ ^-S^^^i «H^^ ^aH1§ ^1*1 ^ 

<34> 51 2^r ^<H1 ^ ^7}A>^la o V^l 3HJ-^#*1S1 ^ ^Hl» # 

<35> ^#71^ ZL S^ofl £UH ^ ^aflS ^*Kr £M 

°1^H £ u 1t ^^Hr ^-^M , SM^l^H <^^*> ^l7> 

<36> £ 2 # JUg, SMol^s^, H#*eK 110)7}- HA] sjol ^cf. 
(110)fe ^-^1^1 ##.EL* (200)4 ^#^(g)^ o]^s\o] °Xo_v), 
(200)31- oVtfl ^-2.3. sl^l^cf. ^, ##-^(200) -4 ^#l-e1(H0)7> cfl^s} 
<H 31 # ^(nip) -¥-e°H^1 ^##^(110)^1 ^l^sl- ^=.^(200)^1 s^fe 

^ ^SLS. «#*eKll0)fe <« IH^Itt *5l 5Efe ji^f 

#^3. ^ ti# 110)7} IH^i-b- ^-*] £]^°1 
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3.0°1*>, wJ-^SMl^ 1-2.5 3.&2iS.( surface 

roughness )# ^cf. *sl(110)7} Jl^ #&|<y ^-foflfe ^^cfl ^ 3 vfl^l 

9/an S^SS^- 5>i0 6 Q o] ^cf. ^^( g )-8r ofl-g. -g-^ 

150 400/zm ^5.5 § &i=f. 

*#JM3.>Mfe ^^-*eKll0)^- ^#s]<H S)^£l^ ^-#£1(120)7} 
€<=f. ^#^(120)^7 iBflo]Efli7 0 v §o S ^l^q-s]^- i£L<H (coreHl -f efl^ ^ 
*1^M1« ^* ^ &tf. ^l-&l(120)fe ^^-l-eKHO)^ # 

^=°.S 3*I€th nJ-eW, ^^#^1(110)^ ■^■§•1-^(120)^ A 
110) (120)^1 ^l^fe ^5. ^^^cf. 
#tt ^1-^-^5.^^ #eflol^.(i30)7> #3Mll(130)ir 
(110)3 ^^^1 1-^ ^ 10 50 g/cm <y-^# 7 r S>H ^#^cf . 

3M = (130)*r ^^-l-sKHO)^ sq^MI £u-j<^ fl-afl*H ^.^^j- 

t ^^f. °)*HH^ ^tR^S]^ ^-fl- 7l^o.S ^^*iq-. 

^S^fJL 140^ s]^i*>^ J2ti]-7l5.^ _ £tit ^1-^(120)^5. ^I^aI 
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^^7Kl90)b «#*e|(110)^ *#*si(120)^ AA «-*wV«>l<H^ 
(Vdr)S+ ^^-w>o]<>|i(Vsr)l- ^HM}. ^^H>°H^(Vdr)^ ^HH^Ofer) 

b 5. 3^1 «>sq. £o] M^9\- 2\^7\ #^5} ^O.S.Ai, Zj- WHO^ 

(Vdr)(Vsr)b ^^7> ^-«a*>al &7)&$°] 91^-. S*h ^^Ib 

?H a>^*>cf. ^«lb *V ^>°1# *RKt3Hl cfltt o] 7 >^ a] 

#(t2) 5&b 4omi ^oj-o] ol 7 >^ Al^>(tl)^ «1# 

(Vsrmax)^ , ^W^H^Vdr)^ 3)^3KVdrmin)£r ^-g-aH <H^(Vsr )^ 
a^&CVsrmiiOJii} aj-cf. S^b -ftfl^sM 9X——^- , Bl^-^HHb £u)7> ^ 
^&|(il0)licf tftflaj o.s ^ wfojo^ #$]^ 7^|b ^-MC 120)^5. 
Jf^-sqcK tiVcfls, B2<3<*o)Hb MM7> 120)iL4 tftfl^o.^. ^ «> 

0 l°i^ 7Mb ^tfl-eK 1 10) 3K°S ^-^cf. i4^1, Bl^-^ ^^1- 

^(110)ofl 3*r*Kr 3 ^31^*1 5]^, B2<3<^ ^^"#e1 

(110)3. £M» ^MM^lb ^cf. 

331^71 (190)b «-*«>l ^1^31 nflaj) 
^ ^1-2-1(110)3 ^*}b *fll#7ll<4 *RVf-eK 110)3^ £ui# 

^lTl^Vb ^12^7^1* <e]7>tVq-. £ 4 <2}- S. 5b 4^ MM7> «LcH^2S]b 3^ ^ 
£ 4«fl 51 ^ H>Sf ^-o], ^l^Tflb ^^"^Til^^Ol B2^^^ 2)^ 

^711^ <3°] Bl<8^ ^ilcf 3.51-1=- ^^^cf. ZLei^, ^1-^(110)3^ 
3^r£]b 110)3 ^g-£)b SM^ <£°1 ^°.5L3 1^ 
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<45> 

<46> a^H , duty^ tfl^W WH°1^7> °l7>£|^ <^ 

^, Bl<3^ ^wl# duty = tl/t3°l €4. 

<47> £ 5 ofl H>St). ^C], ^2^711^ S)^^^ Bl<3 ^ v^o] 

SlXl^tl B2<%<*2] ^^^.cf =1^, M A o V l-si(110)^ ^-g- 

3fe SM^l otj^cf ^^iSi(110)5L-^Ei 3^3^ SM^ <y=o] ^o_^S. 

AJL £M7> 110)3^1 a^Jflfe cf^g-Sl 2 

<49> <^7H, duty^ ^ ^<£j u>ojo^7> <?17>S)^- 

^r, Bl<3^3 duty = tl/t3°l 

<50> *ll2#7fl±r -tf^*V W>S^ ^-O} ^^Vol ufl (110)3.^ 

£Mt ^^r*>7l 4^1, *11 2#7fl-I- <£7HN oic^^, cf^-o] ^ 

^■=^(200)^ a^^^(Vs)^ ^tfl#£. ^^1- s] (llO)^Ei 

^=^(200)^.5. £M7> ^-^71 ^t!r tt^l^i^^KVth)^ ^ ^o] w>^ 
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<5}c}. ZL ^tfl7> ^l^C 110)3.-^ ##1=3 (200).° 3. SM7> 

tMl^*KVth)*f ^^°)) «lafl«H ^SU*. 

<51> 3] \^e-Vs\<Vth 

<52> <^7H, Vave = Vdrmax - [( Vdrmax - Vdrmin ) xduty ] °}^-. 

<53> ^<Mfe ^tfl^S]^ ofl S *1 ^^^O.uf > 

1 vfl^l 3^ £M7} ^t^S)^ ZLcHS °1 3-9- <r*H 1 ^ 

*1 3<H]*i duty = t2/t3# ^-g-^V^ ^4. 
<54> ^11^7^1^ ^2^7^ ^W°H^(Vdr)^ ^wMo^Vsr)^ ^ ^ ^ 

=L^i\S. If-JL SMS] #£ ^<2) w]-ol^^7> ^7}^^ <^^3] 

<55> ^Al^j^ ^^^^-71(190)^ £ 2*H £^1€ #o] ^-^o) 2js 

S^-^^(191)(192)# AV-g-^-ji, ^^-^^l(Vsr)^ ^^^^^(193)^- 7}x\ ^ 

(120)^1 ^7>*>5L^- ^M^cf. nJ-BH, ^HHH^ ^^wH<H^ 
(Vdr)Sl- ^Wr°H^(Vsr)£] ^^^4 ^ *\o)6\±. 7 \ o] 7 }^ 

^El h} n_V^- s^^H 1 4 2t 4 7 -l W*Hir *)U#31^ *U2# 

Till- ^^q-. 

<56> *14L*#7](190)fe £ 2<H1 #ol s^o} ^€*^7l3.*l ^i-w> 
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^^Hfol<Hi(Vdr)fi1- ^-g-aH^CVsr)* AA "S-^tz 

<57> ol^|, ol<4 ^ ^ofl cq^j. ^^-g- ^^t!:cf. 

<58> <^|7H^ tfj^ Sujl- AV-g-^ o^*] 

<59> SL^S^ ^ ^c^-^0. S w.Ei olifltg^ol vflB^l^, c££- ^ 

7H1 #^^(200)2) <y^«l tfl^cl-. Cf^-O.S. 

^ i^#*H 2)n ^^jli tfl-§-£]^ ^-O] #^=^(200)^ S^^S. ^A> 

<eo> ^^-l-sidlO)^ 120)^1^ ^^MHl SM* ^<5>c*j ^^>7l 

^*fl 1^1 &*)Z)Tr ^ll^7fl7> <?l7>^Cf. Z15i^, U}9). £o) 

110)5^- &\ s^s)^ ^1^(110)5. ^g-sl^r SM^oj 

c| M^-l-ai(110)S £M7} ^-g-sM y-^cf. o}<% £o] 

^ A o v *sKll0)s1 ^^^<H] #efl^]^(130)^ ^^fl 

^ (200)3*1- ^^-#ei(110)^ #^*H1 £M7} ^^^Hl ^-^o.^.*) ^ 

#### ^^l^ir}. 

<61> ctj^ ^ gJ^Kg. ojifl^ ^-f^l, *V ^lifl*^ cf^- 5^ 

°1 ^^^71^1 5)-^-o] o]^£]^ ^ ^-^>ol ^icf. o] nflofls ( 110)<4 

^^-1:^(120)^ 31^r*H ?§s§s\o] oi^l ^ 
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«J<HM-*1 8^4. *1 ^^-l-£i(110)^ ^t-£i(120Hl^r 

7mcf. ^l-a1(120)^ ^Ir^UiO)^ ^ «<H=, ^, n 3*HMH 

4^1, ^t-^CllOH] ^€ S-Mtt ¥ 
(110X120)^ Tn>^-g-azf *)]2^7}H ^ $&7]q ^ofl o^sfl ^HM-eKllO).^ 

Jl^^ ^>o E ^ ^aV^-^o^ ^ o_ + olc| 

CfA) ^Vo] 7flAl£]^ ( ^l^^ofl o]*)] Afl^ £L-)7l- ^1-^(110)51 ^g" 

a 14 X2^r ^ Wl^^-Alofl ^12^7^11- o]7>*}- ^^-^ Zl^X] ^ ^-0 
*\) l^-2nfl-lnfl^ a>c]^-^ 2.5% 71 n] ^ *1( coverage)!- ^ sRM: ^ifl^r^i 
aHJ-^-i- ^ojrf. 

^wH^CVdr)^ ^^Hr 2KHz^ HlfMl -500V^ 3]^-* f^Aj?J ^o. 
5.^ s) H-^-^) 3.(peak-to-peak) # 1.8KV°1^-. ^tfH^CVsr)^ 
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ol^±:(Vdr)S+ S-fMl -700V 9] ^^Al^l ^ojcf. ^^-l-e^sl £. 
M#^r 0.45 ^1*1 0.655mg/ciif 91 
<66> i] 
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6000 ^<H-H^/i, 42^}% <&7}-&}x] a 2<>)H w><4 ^ 

°1 ^-2-^ 4 #^7> ^S\7) *)^}3L, £B 711^^0] igo^fe. ^-g- <£ - 
^12^1 Tfll- <>j7}-*> ^ii^r ^ 10000*1) ^Itl sH^H* =^ 

I^^l JL31-] 

* i^ofl ^*>^ f ^#o] <g-^ nfl SM^l^^ ^HtS)^ £M 

* ^TflS}- 7l7fl^ p>|H1 ^«fl Jl^^AS. 3l^f)-JUL*l ^£M1 Sit* 5Hb V ^ 
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[^n 1 * 1] 

^-71 SMol^^oil suit *^-*H=- ^^-7fl; 

^-71 su-M^sq. ^-^^ofl jn^sf 3^7} ^«H<H^(Vdr)i4 
^71 *}^^7l^, #7l ^^M^CVdr)^ ^^-tj|-ol^^(Vsr)€- 
^Alofl^ ^"71 £uM<M)3.JM suit s|^H= ^12^^|« #7l sMoi^^sq- 

^71 ^^-^ofl ol7H>^ ^-^-S <5Rr ^^A>^1« 0 T-A1 sH^^^l^l 3 

2] 

[3^* 3] 

^12%H1 

^71 ^uH^CVdr)^ ^tfl&s)- a^jfr-fr zj-zj- Vdrmax, Vdrmin, 
^71 ^•^•ti>o|ol^(vsr)^ 3^#-§- ^4 Vsrmax, Vsrmin, 
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#7l ^#wW<H^(Vdr)sl- <#7] *#HH<H^(Vsr)ofl^ #7l tfl^ 
^4 ^ ^a]* dutye}- H>}^, 

#7l *Hl#31*r, 

I Vdrmin - Vsrmin I xduty < I Vdrmax - Vsrmax I x(l - duty) 
4] 

#7l $#«r 0 l°1^(Vdr)S] ^^2}- a^dift-i- Vdrmax, Vdrmin, 

-#7l ^-g-aMo^cvsr)^ ^tfl&N- aji^-i- z}-z}- Vsrmax, Vsrmin, 

#7l ^#wH<H^(Vdr)S}- ^7} ^*\o}o]^ sr )6\]*\ a o v 7 ] cfl# 

#7l *l)2?dn^, 

I Vdrmin - Vsrmin I xduty > I Vdrmax - Vsrmax I x(i - duty) 
* #^Rr 3* ^9-2-3. ffc= #7}a\^+) ^^^^1^ ^##*1. 

5] 

#7l ^ll2^i^7> 9\7}m. ^^H^CVdr)^ ^^Ifr-^CVave)^ # 

7) #^2] a^^i^(Vs)^ ^><>1^| ^tflUt^r #71 SMoj^lS.w.Ei #71 # 
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MM7> ^$7) ^tb #?ll*lfl*KVth)Jitf ^ 3* ^8 s>*r 3 

[$^* 6] 

#7] ^^^^7l^ ( 

#71 ^l^Tfi^ ^]2^7^1# ^-StMl Sl^^i, #7l ^^HHo]ii|. >g-7l ^ 

7] 

^•7] *fll#7fl<4 *}2&7\)9 ^^ofl &<>H, ^"71 ^^-«>o]o^^ ^ 
[%^^- 8] 

#7l suioi^^oii suit ^*H^ ^^-*1H JH^-^- 3]^ 
7} ^«>°H^(Vdr)£}- -^uH^CVsr)!- zj-zj- o]7}*H #^3H ^ 
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#7l ^#w r 0 H^(Vdr)2r ^-^-al-olo]^(Vsr)l- ^SM^S^ , ^#aH 

ol^^S-^-Ei £Mt 5]^Rr ^12^^1« #71 £M°1^^1^- #71 *#Jf-*H O] 

9] 

*)18%H1 

#71 ^#wl-olol^(vdr)^ #71 Ww r 0 H^(Vsr)^, ^A^A *«l*rul 

^Aj^o^ ^#w o >^. 

10] 

#71 1i#«H<Hi(Vdr)Sl ^^^4 ^ ^ Vdrmax, Vdrmin, 
#71 ^^-ti>olol^(v sr )^ 3$v%&3\- 2[±.&-& Vsrmax, Vsrmin, 

#71 ^#«>ololi(Vdr)i2l- #71 ^-g-uW^CVsr)^*! #7) SM^l cfl^ 
^#4 ^ ^Elti]# dutye^ S}^, 

#71 afll^fe, 

I Vdrmin - Vsrmin I xduty < I Vdrmax - Vsrmax I x(l - duty) 
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111 

#7l ^#i4 0 H^(Vdr)£] ^tfl2)t4 a^st-g- ^ Vdrmax, Vdrmin, 

#7] ^HW^CVsr)^ 3|cfl^3}- ^i^-g: ^ Vsrmax, Vsrmin, 

#7l ^Wojo^^cvdr)^ #7l ^--g-al-aHiCVsr^H #7l tfl*}^- 

#71 ^]2^m, 

I Vdrmin - Vsrmin I xduty > I Vdrmax - Vsrmax I x(l - duty) 
12] 

#71 ^12^1 ^17> o]7HI «fl, ^#w}<>Hi(Vdr)S] Jg^sj^r^CVave)^ # 
7] S^^(Vs)^ ^>o]^ ;gtfl#£- #71 SMoi^s^ #7l # 

7rARli#Al ^-#^##^]^ ^#«J-^. 
[^T 1 * 13] 

*l|i0lr *fl*l *)U2%M] Si^H, 

#7l m^.A^ #7l ^12^7^1^ #7l ^^-uVol^^Si)- # 7 ] -^-g-ufolo^o} 
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*H10* 412*M 91°]*], 
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Vdr max- 
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